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(54) 12SrO/7AL203 COMPOUND AND ITS SYNTHESIZING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To develop a 
material which has oxidation ability at a lower 
tempera ture than that of the 12CaO 7AI203 
(C12A7) compound containing active oxygen and 
which discharges active oxygen at a further low 
temperature, because when C12A7 is left in a 
wet atmosphere, OH- ion is enclosed to hamper 
the generation of an active oxygen species and 
the deterioration of catalytic activity of C12A7 
is cared about due to the generation of water by 
the oxidation of a hydrocarbon. 
SOLUTION: The material is a 12SrO/7AI203 
compound enclosing the active oxygen species 
of 02- ion radical and/or O- ion radical of 
1018/cm3 or more or a mix crystal compound 
consisting of the compound and C12A7. The 

material can be used for an oxidation catalyst, an antibacterial material, an ion- 
conducting material, an electrode material for a solid fuel cell and an anion beam 
source for surface oxidation treatment. The catalytic activity lasts in the wet 
atmosphere. 
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[IS*® i ] SttS^a*efe^02^^->^v*;ufc 
<klf/3ztclZO->(*>=?V*)\,£ 1 018/ C m3ja±|c 
C £ £ ft®Lt -? & 1 2 S r O ■ 7 A I 203*b^ 

[IS*® 2] z£ : 12 (C a x S r 1- X ) O • 7 A I 2 
03 (0<x<1) T'^tvSIS*® 1 tBi£0>1 2S r 
O • 7 A I 203<b^telit 1 2 C a O • 7 A I 203fbft«B 

[IS*®3] ai^Hft^LT. XhP>fi-A (S 
r) tTJU^^M, (A I ) £ER^*it-ei 2:14 

ia-ta>#fflm*T*@4as^*-y-^> c t s*#® ir-rsis* 
® 1 iBmo>^^iteia)^^ 0 

[IS*®4] ajf&H&£LT. XhP^fi-A (S 
r) d:*;Uy^ (Ca) G)fa^r;U5~^A (ADS 
K*3*ttTM 2 : 1 4lC#t;;B^ [ (S r +Ca) 
/A I = 1 2 : 14] £0H^ mm&ms 0 0°CJ^_t 

O. 2tLffJa±CD||Sfv+-e@ffiSl£*1±^C < l:S^|S 
ir-T Si*® 2 fEtt<D<b^0^j£&o 
[IS*® 5] Migg5 0 0 o CfeLL-e. 7Ki&fUE£ 1 
O-S^EElUJi^^X^^T^fflSI^^-a-fc^. 2 00 
°CJaJi 6 0 0°C UTF-e. *IMES10-*3^EWTL 

[§s*®6] xhp>fi-A(tu, mm*m> 

A£/cf*7KK<bX hD>TF JL — AS. 2j;i^>^a 

TK^bT^u^-^Asa^ii^t-rszirs^a^-rs 

IS*® 3 &tzl* 4 IE®<D<b^<Z>^j£;£ 0 

[is*® 7 ] is*® 1 2 iciem£*ta<b^fe£ 
2 o o°cja_t6 o o°c^T<7)^jg«i^-es^ic^]gs 

[is*®8] is*® 1 &tzit2\z&mzti&<t'£miz 

Zft&t -f & 0-4 fcf— A(Dftrt*a« 
[If*® 9 ] IS*® 8 8BR0>*&fc ^otf^ricLfcO 

->r^->e-As^«<b^rzffg^LT. mmmt^m 
[IS*®i o] IS*®8iEKa>^fc e fcor^Lfr 

a<t-rs^b^(7)^^ 0 



[IS*®1 1] W#*8E«©*ai::J:oTf*l*Lfc 
[IS*® 1 2 ] IS*® 1 2 IBIS(ZMb^«g£ffll* 

[£BJ<Bl¥fflfcIfc^] 

[0001] 

W&o ) S^SSlc-a^-r^^b^b^-efe* 1 2 s 

r O • 7 A I 203<b^ifelfc £tf 1 2 S r O • 7 A I 2O3 
t 1 2 C a O • 7 A I lOztOm&itS^ t(D^m5 

&t$*xf&it&tetmm&it&m<DmmzM-?z> 0 

[ o o 0.2 ] 

[&3fe(7>tt«T] 1 9 7 O^fZ. H. B . Bart I £» 
I*. 1 2 C a O • 7 A I 203fg^ (J^T. 31 TO 1 2 
A7J ^IB-To ) iCfclxTI*. 2^S^t;^(4fi&ICfc 

■r. &&o>*\z&tE-fz> j r—zs[*i<D&m\z rz?*j—m 

mj tLTtt-?Zt3.&Ltz (H. B. Ba r t I 
and T. Scheller. Neuses Jar 
hrb. Mineral. , Monatsh. 1970.54 

7) o 

[0 0 0 3] ^f|B^#P><D-AT*fcSifflift>fi. CaC 
0 3 £A I 2 03^fc(*A I (OH) 3$S«tLT, ^ 

*-ei 2 o o°co>^mvmmfrtziz&y&j£i.tzc 1 2 

A7jg^4»(C. 1 x 1 0l9 C m-3gjg<0O2-^ft^tt 

Mm<D-&tf02-<DteT-+—i>tolZ&&TtZ>£ In^^E^ 
JU£*I^LTl^ (H. Hosono and Y. A 
be. Inorg. C h e . 26. 1 193. 1 987. Vtfnft 
3* J . 3I33#. m4-^. PI 71- 172. 1996) 0 
[0 0 0 4] *$£8Ji#t>li. */by^<i:7;^^A 
£«Bg1 2 : 1 4<©IST^aJtT*;*l^Lfc]l«S. US 
^t^SS*Jffl!Lfc^Tr*@fflSI$$-ti-. io20 cm 

-3ja±<D^sjsa>^tt^assm^s c 1 2A7^ 

^SSr/clcMtliLfco ^O^b^Stt:. *(DSJ^ Sft 

*$&XfWiitGte<DmmzM^T. ^frtUSLfc (19 
^2001 -49524-^- [*$||fj 2002-32 1 8-5|4>$8] . PCT/JP01/032 
52 [W001/79115^^«] ) . 

[0 0 0 5] titz. gjb^(DOH--ft>^i:0i 
MM9\><DT-*^mm : £MWL. 7 0 0°CttiftT?. 

MLtz (^2001-226843) . $ibfr. ;S14ia*£K» 
Jglc^t;ci 2 A7^tefzm«SmAnL. lggS0)O 
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IILfc (^®2001 -377293) 0 

OH->r>f>igJt 1 0 21 cm-3jit_h^^t;c 1 2 A 7 it 
3 (t$gI2001-1 17546) o 

[0 0 0 7] C12A7*!:, SSffiOSttKSt^S?* 
2 A7^(c#a-r^37U-K*i:. C12A74i|ziA 

l frSffl^*a)Mm^^<prieMir si£-r 3 fc t mm 
mmt. ci 2A7*i:sALfcfiffli*a)^ : f : A<pr 

[OOO 8] H1 tt. CI 2 A7<7>3S^iaf£^-r^it 
it^^o C12A7li, ^SiO)8S$ = 
11. 9 7A) -C. ffilBWil 4 3dfC«L. 

2Mt>*<BLfcl«iot6«, BAtt?*l::£B 

[0009] 2 ( 1 2 C a O ■ 7 A I 2O3) = C a 24 A 
I 28066= ECa24A I 28 O 64] 4+ " 2o2-|»fcy % O 

[0 0 1 O] LfrL* 1 2 C a O ■ 7 A I 203^1i4 1 "C 
^'J-ftttilcftori^, CODttHl*. Bit 

Wr— *Ja>ifi h;u*^£»ffl^££j;5icjSj:y. ^ 
[001 1] o2- *?|*]) +02 «r— vrt) =0" 

(*■— +o 2 - -os^coiam. CI 

tt^o -r *ttflSfcfcy 2^r#s-r^®^>r^> 

o2-^t>2o(OOn^<^iS$tt^ 0 ::t\ nf*. 1 
fc^tf 2<7>g8t-e&£ 0 on-^^-gjgfc^m-r^c 1 

2A7^i!t [Ca24A I 28064] 4+ ' (2-m) 
02- (2m) On-£fB^£*t<5 0 CCt\ 2 Vth 

[0 0 12] *-2>rta>»*#^£JMfl«*a>M*#*- 



c 1 2 A 7 4»a)»*» : FI**'>t40 

[OOI 3] ^jftdtlfcC 1 2 A7|CH20A^*ttT 
o2- (^—^n) +H20 S?rt*fc|*fS 
=2 oh- (>r— 0>KJtjWBcy.'>r 

£C 1 2 A7<bft*ld\ [Ca24A I 28 O 64] 4+ - 
(2-m) 02- (2m) O H"*i: iSSi^ t^^ 0 
m<2-?fcy. O H~£ 02-|i>r— v?^|c^^$nTt> 

[0 0 14] 8tXhP>fa-A (S r O) t7)l>* 
-t (A I 2O3) <D^"C. 1 2 S r O - 7 A I 203{b«tt 
<0#&ft<ttfi-$;h/Cl*£ (O. Y a ma gut i ffe 
J. Am. Car am. Soc. 69 [2] C-36(1986)) 0 

[0 0 15] 

[»*3W»»L*3i:-r*»m MiiJtt;c 1 2 
A 7 ft««B0)SS(=8HttLfc«tK1bftK-eft«> $ >fc 
*a«r«». x>i;>*tfxfc***L*intt»ji (pm 

»<b**l*o C1 2A7**&» ,T&1£^fji£*f.«fl|c 

CI 2A7-CI*. 3 0 0°Ctti&/>Ni^ SttHMODlkUi 

[0016] l*u mb«u»r« sum. 
fir*-**** ^yisasr^^ttKm^^v^isiai^^c 
u ci 2 A7^y«^-e5§tt»*^ttttj-r-5» 

MfttBSLl*. 
[OO 1 7] C12A7S, 7K#£^fr#ffl£v 

tfL£mm-?$>o «<b**a)^b«:ifctt*6<±a-r«a) 

-C. C 1 2 A 7fl)««ftffl36<*ftt« jf*l 
[0 0 18] 

LT. X hP>fa-A (Sr) tTfrS-zL^J* (A 
I ) tB*SiJk*C1 2 : 1 4-Ciai*LfcB»*. 
K^Lfr^flllfflm 10-3^JE % 
5>E : 0. 2^E) "C. 5 o 0°cia±-e@tiSf53?i±. 

1 2S r O • 7 A I 203ft** (l^T. XI TS 1 2 

A 7 j fcB^". ) ttfbftW4>lc»t£ll«Bab< 
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1 0 1 Q/cmS^^^ttTl^^^^MaiLtco 

it. S 1 2 A7(*£j£-e£6*<. ^te&SMItei o 

2 0 0 0 C^t>6 0 0°C;^S^lg<D— 
S^£lziB#F B E )&Lt«J$L. m^LH. $)1 0°C^«M^lT 

^*T«£1 O 1 8/ cm 3]a±|cli&lT*#^Zc!:SM{li 
Ltz. 

[0020] 2*fC. ^IStLt, XhD>fa- 
A (S r) <t^;Uv^A (Ca) (D^QkTJU 5 

(A I ) £«^S«JfcT? 12: 14, -T^t>*». (S r 
+ Ca) /A I =1 2 : 1 4 L*:J1*4£ . ft 

*£L/c£mHfflm (*3im#EE: 1 0-3ftff % i£|?£# 
IE: O. 2gE) T?. 5 O 0°CJilJiT*@fflj5J££t*\ 1 

2 (S r O) x (Ca O) 1 — x • 7 A I 2 0 3<b^Bg 
(UTF. ®a r (CS) 1 2A7j k&? 0 ) 

U tt1b«ft*fc»ttlfe*a*<1 O 1 9/ cm 3yit 

[002 1] ^fc. *sSfl#lE£l 0-3^sia±fC# 
A/*£:*fi*T% 5 O 0°CVL±V. m^Kft^ittzm^ 
it. (CS) 1 2A7f^-C^^ Milifil 

0 1 8/ cm 3^TLfr#£;Kfc:l^o L*U S*b^1$3 

ft«^m*Tr. 2OO°C^b6OO°C0)Sg«IW 
-fiaSK1B*IBJa±«#U &1 0 0 C/«Ma 

[0 0 2 2] -Tfet>*>. *SS^I*. S1Mfc*«T?&&0 

1 OlS/cmS^J-f-^^S-ir^^t.h^^l 2S 
r O • 7 A I 203^fe"Cfc^ 0 ^fc. *2£BJ!fi. 3* : 
12 (C a x S r 1- x ) O • 7 A I 2O3 (0< x < 1 ) tf 
^£*t£jLlE0> 1 2 S r O ■ 7 A I 203*b^3<h 1 2 C 
a O • 7 A I 203lb**&a>»B1b$*-e&«. 

[OO 2 3] BJMUfcLT, XhP 

A (S r) <b7;U5-^A (A I ) 
ItTI 2 : 1 4|:i^t?S4«5£ffltV «*a«5 0 0t 
ELfC. *IHES1 0-3»JEi5tTL^**-r. 

»eo. 2mm^±a>Hffl^4'-e@*asi^$i±^>z < !:^ 

<T « 1 2 S r O • 7 A I 2O3lt*1fe0>ftfftft-Cfc 

[OO 2 4] gsfc. *^§^(*. tt*«»tUT. XhP 
(Sr) i^^yOA (Ca) 
^ (A I ) £lBT-3«lfTM 2 : 1 4lc£tta*tt 

I(Sr+Ca)/AI=12:14] 
S5 0 0°CJa±T% *«»E£ 1 0-3&fr&LTLfr& 

st^Eo. 2MBE^±<7)fifflm+r*a4§siS$ 

•ttZ^tZft&tirZ 1 2 S r O ■ 7 A I 203fls*tt£ 



1 2 C a O • 7 A I 2O3fcd1fe£0>aJl1bfttta>£jft& 

[0025] £f-. «ass5 oo°cja± 

*i*fc«. 2 0o°cia±6oo°cjaT-e. TKHmii^i 

0-3*EJilTUMMr*\ »*»ttO. 2*ffiBl±a> 
#H**-eS«*-r*c:t*1*«i:-r-Bi 2S r o - 7 
A I 203^b^^fcl* 1 2 S r O - 7 A I 203<t^tok 
1 2 C a O ■ 7 A I 2O3lbdft£a>aaib6*0*j*9fc 

[OO 2 6] XhP>fa-AtL 

-T )l>^±^tz\*7kWitT ^&§tm% k^ & 
:^Sl2SrO-7AI 203fb**B*fc(* 1 2 S r O 

• 7 A I 203lbfttt^ 1 2 C a O - 7 A I ZOzifrkfylk 
<DSS<b£»<D£j*&T?&* 0 

[ 0 O 2 7 ] *^g^f*, 1 2 S r O ■ 7 A I 2O3 

flS-&*3=fcl* 1 2 S r O • 7 A I 203*b*tt£ 1 2 C a 
O • 7 A l2O3fc*«Bt0)S»ft**S 2 0 0 o CJUJi6 

i=*9. Stta*«-efc4 02--r3j->^i>*;ufe<fctf/ 

[0 O 2 8] 1 2 S r O - 7 A I 2O3 

^b^Jfe^fcl* 1 2S r O ■ 7 A I 203^b^#li: 1 2 C a 

o • 7 a 1 20zit£tok<Dms l it<&m^nE.$:mm-tz> 

±ffiO)^l:J:otftaLfcO->ft>tf-AS 

»afc**i=attLT. tt*«ibft«&Bib$i*«c:& 
*««fr«»«ft«l*a)a<b*a-eft*o *fi 

^mmt^mm^tcitm&mwmmmmizmstLx. 
mmm izmitm* z> c t zmtmom 

■»Lt, tttt#£B*br*C£|r«fcy±j*Lfc**B 

mtto ^a«-r ^c^^^^t^-^ s^ss 

[0029] ^fc. **ai*. 1 2 S r O - 7 A I 2O3 
<b*1ft*fctt 1 2 S r O • 7 A I 203^1^^ 1 2 C a 

o • 7 a i203fcMfcaa*ftft*£ai*fcBfttt 

[0030] S1 2A7I*. C1 ZA7 kfslZn&mm. 
(SB* : I 4 3 d. t&^^iS : 1 2. 3 2 A) £*iL 

fi«*1**C£A<-C#*o ^fe. S12A7<bC12A 



(5) 



*#§f}2 0 03-2 3 8 1 4 9 



7CD;HJlT?fc&5£ : 12 (C a x S r J- x ) O ■ 7 A I 2 
03 (0<x<1) tSiftlifcft* [JsTF. SM (C 
S) 1 2A7<tfB-r] ®^**#T*^iS-rtil*. i£ 

6«3UJ:. CI 2A7|Cit$£LT. JSSft^Sa^^ 
[00 3 1 ] Steffi. 2#^£#fritM£flSlC6 6{@ 

0)&3§£*o (2®a>^-v?icae^HfcK^^5i-><t 
etmcote+mm) it^mnato tcs) i2A7<b 

+-e. 2oo°ciUJi6 0o 0 c]ijtTa)^ig£-c— SSfi-cif 

^-T^C^IC^IJ. 1 OlScm^^Jtco^ttKm^^ 

I*. 82xl021/cm3 T-fc&o 2 0 0°C&t 

±6 0 0^CJMTa>;SSa«-e. »^lCSJSSJiT*-|± 

[0 0 3 2]g|ti*K4fe (CS) 12A74bft* 
0)7 7 K-C(Dl^e^ll|X^^ hiUJ, g x =2. 
00. gy= 2. 0 1. g z = 2. O 7lCT3!S£*t£X 
"<^h;U<h. g x = gy =2. 04. g z =2. O 0(CX 

> ^ v * £ a: o->r * > 5 ;u<D g fit £ -Srf £ 

ZtfrZy. (CS) 12A7^b^lCf*. 02"^^->^ 
[0 0 3 3] ESRQftifc/OKf*. ^"Cft. *tf*tf)-C 

*;wi[H]$ESSll)LTi^;b<. tt^-ete. >r-v><Dgic& 

fc. Ki|R/<>K<7)^S^^02'-r^>^v*;UfcJ:Z/0 

[0034] ttfb*1*a>3-7>»ax'<* h;ucf*. i 

1 3 0 cm-1^ifil:ai^ae-^)d<lbtl4o -0>fcf 
— ^(*, K. NakamotobCJ:-3T«SJtlt^ 
£ ( K. Nakamoto, Infrared and 
Raman Spectra of Inorgan 
ic and Coordination Compo 
und, 1978. Wiley) 02"Y^> : 7 v^Kfc 
tf-^-Brr-So ESR<7)QftJ|XA>K£. ^V>tftSt 

^ski*. y. s& 

* tt T l \ & O 2">f * Is =y v *> JU$£j£ £ Sit -5 C t i)< T* 

[0035] OH">ft>m (CS) 1 2A7(D$ 
HlRiiXX^^ h;U-Cf£. 3550cm-1#ifi|C, OH~ 



K*m=>. OH-^*>a>^;uqa5te&»££e = 9 0mo 
I -1 dm3 C m-1<t LT, OH-Wt>;lg^tt-S 
-i^t'^o 77>y7h3 5 00cm-1fiftfz % O 

SSI*. hju**& % Stt-scttt? 

[0 0 3 6] ftj&aS*<5 0 0°C*3STMi. (CS) 1 
2 A 7 fb^li^jS^tllC < IN G j»^fi*< 1 O 5 0°C 

^&^^>tit^t^mi.s (cs) i2A7<b^^(* 

0-3^£EJa±) T?flt«Lfc^<, (CS) 12A71* 

1 0 1 8/cm3jjiTlcft^tLt5o 
[0 0 3 7] L^L. 7£VLMmM&mm<D'Ptel* (C 
S) &&*£lf?ffim (Mm&&: O. 2g 

*s£m#EE: 10"3^T) "C. 2 0 0°C^b 

ttS*^tlSl 0 1 8/cm3]a±|ciijtia$1±^^< 
■e^^o 1 o 1 8 / c m 3 J^±(DJS1iitt Si^ f 4 
tz&iZlt. (l£3§#I±: 0. 2^E) -C 

it. «ii oo°c/«?o)5iST% ««a«A^&*a*-e3BL 

5%Lfc*A<. (CS) 1 2 A7l*£E£L-e>^ 0 
[ O 0 3 8 ] *3R*ffiA< 10-3 mEJ^T<D$£«^mfc 
Z>lM3i$LmMmWm$i.t:. 5 0 0°CW±, 1 050°CJ^ 
Tt\ Mitt, (CS) 1 2A7^iJ^t§ 

tzjjtf. (cs) 1 2A7^i!i^i^ti\ mm 
HHtt^-c. ^y^tf. «ji o o°c/f*(&3£jtT. 
«^&*a*-cA»r*tii. S^b^^+cD^ttMm^^ 
aril 0 1 8/ cm 3 W i|;tWt^§ 0 L^L. 

I*. »ft<ftU. KS3aS^200 0 c/^Ja-blc/d:-S 
Stt»**W«l*1 0 1 8/ cm 3i^- F | C ^ : ^ o ^> 

(CS) 1 2 A7ft*»S*«-r*fc«>«ri* % 

[OO 3 9] (CS) 12A7S4At* 

^bx hP^^i-AOftt^yiz. Kixha>fa-A 
*fcliffi»Aha>fa-A, *&<b;fc;Ui/»5A<&ft;b 
yir. K»*;uv^A*fcr*M<b*;ui/OA. r—Kib 
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[0040] (CS) 1 2 A7it^\Z^tltz^m 

i 2 A7lb^&£B&f&«l*ggi::M< t. 

mt>ti. nm$?i*iz % taw*tt§8S7v*;i/ (o 
•) *tzi*mm&*t Lx&m$tiz> 0 mt-smznm 
zwml. n&fr^nm^m&zffKot. .»i±B*a 

?U*>*>, (CS) 1 2 A7(cSS^ttfc^tt^a^ 

wmyiu&h.* 

[004 1 ] MWZ&I) (CS) 1 2 A7rf>NiD3l#£iJ2 

^ifa>^b*^b^^<tSJ^Lr. i^y 

COO 4 2] h^>^X*— ICffll^ 

*ltl^, ««lzJ:U (CS) 1 2 A7A^63l*aS*t 
0~-< * > tf — A £ U =j >BMBlcB4f Lfc» 

o->r*>i3u BibA^ai^-e. i. ooo°cti 
T<Di£^T*. ^ua>aBic«iwbB*Hiij*rftc£ 

[0 0 4 3] 53t7V>*«lt -*^£:<*:<Digfc 
?9«:^:-^^JKKibKa>«B«iSSi:orL^o ^5 
Lfc*H»<bK(i. »B<birj;yft«S*L"Ci**. 
(CcfcU (cs) i 2 A7^t,?i^di^HfcO--<^>e 

-a £ dmfcmte&m\~mm Ltzms. o--r 
B*b*j&«5$ivD-c. 1. ooo°ciuTa>te^ 

■Tftt>%. ««lcj:y (CS) 1 2 A7A*&5l*ffl**t 
tf-* if a>ttfi«(*KBi icBlbBS * C <t *< 

[oo4 4] a^3&i:a>a*jBf*. BBBftajraxs 

JCtt3&«2L<x^5 1 >ytDX36<ltL<. '^ — ls\Kt%> 
0>*<KLI\, Ml:J:U (CS) 1 2 A 7 *^3l#fcH* 

tut o--f*>e-A$6« ^a)ftiai cm 



**KaW*/^-Xb-r*ci:34«-e*« 0 

[0 0 4 5] affi(Cttft**L*>-rLMb«». 

I*. IftXBtt?-* 7-bh>ttifa>*«Mbd*i*fcl*** 

Lfcadl** ««ML4<t4, 
tt»*a. »lco--f 4->7^AJUtt/«WLfe1b6« 
*fctt»^*I«b**. ca>i§*i** B1b£4ifc1b£tti 

a&«CM4»^6 % VWtt (CS) 1 2A7ft*«J|Z 

vbu att*ttA<«fcti^o BBatffaBttBBBi* 

a)«fc3«=»ft**t«v>TriMb^f*ic»Lrtt2 o o°c utf 
0)«a-etttiWbsiSA<fic*. -ttitt. Kc i 2 a 
7^fe0)ace*e(i. 2 0 0°CiaT<D{£^-t?t>K*bJKJ6 
A<^d*(D-e. KC 1 2 A7 4b£tt$ 2 o 0 0 C£TF(7)t£ 

[OO 4 6] o SttK*aA<«»4b«8^<DSK(^c*:y>8 
«**tfcfc#tt. SBft4>0)O2^ (CS) 1 2 A 7* 

£0 -r*t>*>. iC1 2A7^aii, 2 0 0t^b6 

oo°cfc«^-r^<h. »aa+o!>B*»iF^isttBfRa 
*<r*#B»i»»ir«i»rtitf. »^btta^ffi*««*-e: 

(cs) 1 2 A7<b««Blc»«k*-&«ctir^y % gift 
*x>s?>»#x4i|c^*s*i««Hb** % gtm«fe»^ 
fc£a>*K±**fc**eBfb**c*tf^#* 0 £0 
T. tt (CS)'l 2A7ftS»lt Sl$x>s;>M 

[00 4 7] 2.oo"Cjsi±a>BJK-e. SttBXa* B* 
-f > & « 1 m 4 b« £ tt ta * -a: « c t a< # 05 

■C. *^C0 (CS) 1 2A7£JBUT. w«^SK<b 

-r*cfc^-e#*. si£K*a % ^ic. o--r*>i* % 

£&miz&m-r&*mw<D (cs) 1 2A7^ts®»j<i: 
Lrftfflt^ci^^^o &&x<DMit&feit. 20 
o o Ccfey«s-et*^"r*o 

[OO 4 8] »^«3*0)^tt»fRaii. 5 0 0°CUTF 

■ei*. <b«**^«i»**i. tt«w^y— 

it, sas*£&@j-e#5(D-e. *^CD (CS) 1 2 

zticj:y % Blb«B{*B» 

f 0 0 4 9] 

imttm nmm 1 

*B<bxhP>fa-A<tr-7;i/St$i2 : 7 (s 

r/A I =1 2 : 14) "e^fijl^ LfcHmtft** . T 

jua— ju*-ea*L. aa»*BE^uxi=<i:y. rs« 

ICiiPXL. ^fl4»T% 8 oo°c-e2^r B 1^jSL@4iSPE 
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Ltzo ^^tltcit^mt. 1 2 S r O • 7 A I 203T?fc 

& c <t £ x misimizj: y kb l fe 0 

[0050]g12SrO«7A! 203<OESRX^^ 
h^SISLfc (12) 0 h;Ufr£>. C<Z><b 

ft*&*lci*. 1 0l8/ cm 3<7)O2-7b<affi$ttTt^C 

5so°c-ei 2Btp B meififcLfr 0 & 

itOXb^OESRX^^ h;U£$)SLf:: (03) 0 
X^<7 h>U*>S>. KflS^ttlCWu 4 x 1 oi9/cm3a> 
02-^v?^;U«t 1 x 1 Ol9/cm30>O-^v*;Ujb<^3: 

[005 1] 4xl0l9/ cm 3a)O2-7V*;i/(!:lx 
1 0l9/cm3(0O-7v*;U^#t;?|g|^a)1 2S r 
O • 7 A I 20 3 (S 1 2 A 7) irgft$MX^bfb 
tlfc/<f^aU-h«Di (PM) £?1^U (D 
TA) - (TG) aiSSIr-D/io 04|c^-TJ:5 
IC. PM<D^<DK»(CjtttL. 8l2SrO-7Al2 
03*»jBLfcK»tt % TGfi<Xd>Ltt*>«aa*<3 0 

o°cja±. *fc % DTAta)Mtf-^A<i oo°oa± 

i&TLtzo C 1 2 A7£»mLfcK»U:lt«LT 

TGA<M»Lttl6«atttf2 0 0 a CBLb. DTAt 
a>J6»tf— ^3&«1 0°CfIjgteTL*: o 
[OO 5 2] Ja±<D-£<DC «Att(D1 2S r 

O - 7 A i 20\Zlt+ fSteMm^zsXJUA^ 1 0l9/c 

[0 0 5 3] HJfi«2 
t$6 :6:7 (S r+Ca) /A I =1 2 : 1 4) 0 

»*tt^uxi::«fcy* RiMKicinxu 9 0 

o°cr2»iai*rtLB*sjtsi*. torn. 

12 (Cao.5Sr0.50) • 7A l203r*4Ct^X 
traffic* UttBLfc. 
[0054] 112 (Ca0.5Sr0.5O) -7AI203 

<Dit^ty*\Zi£^ 2 x 1 0l8/ cm 3(0O2-^ai$*tl 



Tl^&Z ttfttfi^tzo ZZlZ* m^tltz 1 2 (Ca 
0.5S ro. 50) • 7 A I 203fc**£. i$1 &II<7>& 
MMM*** 5 5 0°C-C1 2B»nWttttLfc. 
&0Hb^feKDESRX'<^ HUSASL/-:. X"<^ hJU 
**t>* R1b'frttl::f£ % 5X1 0l9/cm3a)O2 _ 7V* 

^2x1 oi9/cm3o>o-^v^;u^#^rt^^c 

[0 0 5 5] 4xio19/ cm 30O2-7V*;i/i:1 x 
1 0l9/cm30)O-^^^;U^#t;ll«^O1 2 (C 
a 0.5S ro. 50) - 7 A I 2O3 (CS 1 2 A 7) tBWi 
m&tfXfrh>mz>tltzJ<T*rJL U— bfeff (PM) £;! 

(OTA) -^ff (TG) KlSfiofc. 
PMO)ft<DUniZttf£L. iCS 1 2 A7^^ttJLfcl* 

TGA<a'>L^^^S)!)<2 5 0°C1U±. 
DT AX-0>nmtf-<?&9 0°CVL±i!S.TLtzo &tz. C 
1 2 A 7*S*0LfcK»«CJtRLrt. TG»>Lfe 
#><5;E&*<1 5 0°C£Lt. DTAt'^tf-^^5°C 
8SfiTLf: 0 

[00 5 e] &L±o)^±o>zitfrz>. &«*ft+-e«e 
L. ss*-e«n oo°c -tfroHMreaDfrLfci 2 (c 

a0.5S r0.5O) • 7 A I203lb#ttffctt % 
*<1 x 1 o 1 9/cm3fil±$SS*ltj3y, JSttttX 
a(D«#Stt|ffllAtt 1 x 1 Ol9/cm3ja±0[)S;gS 
IC±i^^ttTL>^Ct. fife. iib^MPMMi^ 

[H 1 ] H 1 (*. C 1 2 A7^gSMJ^8^it 

[0 2] 0 2l£. SI!fe^IHcfci>T. @ffiJ5JSr#t>n 
f: 1 2 S r O ■ 7 A I 203^ESRX^ h;U£;S^L 

[03] @3it ssitflmcfcivc. mmmvn^titz 

1 2 S r O • 7 A I 2O3CDES RX^^7 h^SaSLfc 
[04] 04I*. ft&tlfc 1 2 S r O - 7 A I 203<h g 

7*mm (dta) (tg) m&zff'otz&mzTK 
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7p> h'*— \><r>m^ 

F £ — Jx (##) 4G076 
5H018 
5H026 



AA02 AA18 AB02 AB06 AB09 
AB18 BA38 BA40 BD02 DA01 
AA06 AS03 BB01 BB07 BB12 
BB17 EE13 HH05 HH08 HH09 
AA06 BB01 BB04 BB08 BB10 
EE13 HH05 HH08 HH09 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
QTfaded TEXT OR DRAWING 

eTblurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 
ly scale documents 

lj lines or marks on original document 
pf reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




